Low Mass Stars and Brown Dwarfs in Open Clusters by David Barrado y Navascués
 
 
 
 
 
 
 
 
 
 
 
 
Available in: http://www.redalyc.org/articulo.oa?id=57116059
 
 
Red de Revistas Científicas de América Latina, el Caribe, España y Portugal
Sistema de Información Científica
David Barrado y Navascués
Low Mass Stars and Brown Dwarfs in Open Clusters
Revista Mexicana de Astronomía y Astrofísica, vol. 16, febrero, 2003, pp. 261-262,
Instituto de Astronomía
México
   How to cite       Complete issue       More information about this article       Journal's homepage
Revista Mexicana de Astronomía y Astrofísica,
ISSN (Printed Version): 0185-1101
rmaa@astroscu.unam.mx
Instituto de Astronomía
México
www.redalyc.org
Non-Profit Academic Project, developed under the Open Acces InitiativeS
c
i
e
n
c
e
 
w
i
t
h
 
t
h
e
 
G
T
C
 
1
0
-
m
 
T
e
l
e
s
c
o
p
e
 
(
G
r
a
n
a
d
a
,
 
E
s
p
a
ñ
a
,
 
5
-
8
 
f
e
b
r
e
r
o
 
2
0
0
2
)
E
d
i
t
o
r
s
:
 
J
o
s
é
 
M
i
g
u
e
l
 
R
o
d
r
í
g
u
e
z
 
E
s
p
i
n
o
s
a
,
 
F
r
a
n
c
i
s
c
o
 
G
a
r
z
ó
n
 
L
ó
p
e
z
 
&
 
V
e
r
ó
n
i
c
a
 
M
e
l
o
 
M
a
r
t
í
n
RevMexAA (Serie de Conferencias), 16, 261{262 (2003)
LOW MASS STARS AND BROWN DWARFS IN OPEN CLUSTERS
David Barrado y Navascu es
Laboratorio de Astrof sica Espacial y F sica Fundamental, LAEFF-INTA, Apdo. 50727, E-28080 Madrid,
Spain
We have carried out photometric searches
in the optical in several nearby, young open
clusters. The goal was to obtain a census of
the stellar and substellar population for all
of them. Near-infrared photometry and low{
medium resolution spectroscopic were collect-
ed. Mass functions and ages based on the
lithium depletion boundary were derived. We
discuss the new age scale based on this new
technique.
1. INTRODUCTION
Over the last few years, we have conducted sev-
eral deep, extended surveys devoted to the search of
low mass stars and brown dwarfs in young, nearby
open clusters, down to Ic  24. Our targets include
the Trapezium, IC 2391 (Barrado y Navascu es et
al. 1999, 2001a), Alpha Persei (Stauer et al. 1999),
the Pleiades (Bouvier et al. 1998; Stauer et al. 1998;
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Fig. 1. Optical color{magnitude diagram in the
NGC 2516 eld of view. An empirical zero age main
sequence is superimposed. Diagrams like this one have
been used to select candidate members in several open
clusters.
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Fig. 2. Alpha Persei: Solid symbols and crosses corre-
spond to probable and possible members of the cluster;
asterisks represent interlopers.
Mart n et al. 2000), NGC 2516, and M35 (Barrado
y Navascu es et al. 2001b). The nal aim is to create
a complete census in these associations in order to
study dierent properties of the stellar and substellar
components. One of the goals is to compute the mass
function in each cluster and to compare them. This
comparison can provide important insights regard-
ing the inuence of the environment on the stellar
formation and the dynamics of the clusters.
2. THE OPTICAL{INFRARED PHOTOMETRY
We have used the Cousins RI lters, in order
to obtain color{magnitude diagrams and to select
possible cluster members (Figure 1). In some cases,
we also used Johnson V and Z at 1 micron. For
each cluster, we have collected additional infrared
(JK) photometry in order to reject spurious mem-
bers (mostly eld stars, see Figure 2). The nal lists
of bona de members have been used to derived the
mass function in each cluster (Figure 3).
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Fig. 3. Mass function of Alpha Persei. Open and solid
symbols correspond to calculations done with dierent
models and ages.
3. CONFIRMATION AND PROPERTIES:
SPECTROSCOPY
Low{medium resolution spectroscopy is used to
derived spectral types. Additionally, these spectra
contain features which are sensitive to the gravity,
Te, and age. Most of our cluster candidate members
are very faint; this step can only taken by using large
telescopes such as Keck, VLT, and GTC.
Lithium is destroyed at low temperatures
(2.5 million degrees). Since low mass stars
and brown dwarfs are fully convective, this el-
ement can be used to estimate the age of the
cluster. This process has been carried out
in IC 2391, Alpha Persei, and the Pleiades.
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Fig. 4. Lithium depletion boundary in IC 2391.
The new ages are 50% older than those ob-
tained using the upper main sequence (turn-over
ages). Based on these data, Barrado y Navascu es
et al. (1998) have dened a new age scale. Both
age scales agree with each other if a moderate core
overshooting is introduced in the theoretical models.
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